| silence will make them & most imortant 1nte111gence ta.rget.
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CENTRAL INTELLIGENCE AZENCY

| | 12 Ostober 1949
INTELLIGENCE MEMORANDUM NO. 236

SUBJECT:  OQapebilities of the USSR for Opsrational Smployment of
‘Alrborne Radar for Night Fighter Alrcraft

Dlsgussicn:

1t shotld be bornme in mind that there ig 1little or no positive in-
telligencs on Bussisn developments or capabilities in AI redar as eneh,
What the following estimate is dased izpon ie extrapolation fram the

elender emmunt of avallable information summerized in Appendix A,

fart I. 1 )May 1950

On the given date the USSR will probably have sufficient mmbers of
sotive Al aauipment to provide 100-200 equivped night fie‘htera. These
equivments 11l largely be former lend-leased sets of British or Amarican
meke a8 detailed elsewhere. It mey be assumed that smare tubes, magmetrone,
TR-tubes, etc.. have either been ‘stockpn‘ed from World War 1I or have been
purchased Wy secozida.ry agents from seles of US surplus stores. ﬁhe opere
tion of these sgets at high altitudes and low temneraturas may involve

special teohniqnes in pressurization, bub these are ‘believeﬂ to be within

the Soviet canauilities.

The Sovlets &Y have an undeterminsd mumber of pasgive Alequiwmed

s

alrersft. “here ig no poeitive Mteiligence on this at a.11 but, shmﬂ.d

passive Al zots prove to exjet, the wroblems involved in tactical radar/ radio
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The Soviets vrodebly will have available a native IFF similar to
the U.8. Mk IIl and poseidly one similar to the U,S, Mt V. If nessive
Al detection ie used, no IFY nroblem exista,

There 45 no positive indication thot night fighters will be equsmmed

vith teil-warning equinment,
It 1s unlikely that EOM will be emoloyed by night fighters bacause
of limitation of space, extreme speeds and conseq&ently short time of

contact and intercept, and other deméndia on nilot's or radar operator's

a.ttention. It mast be 'presumd. however. that the USSR nossesses adequate

BECM knowledge to activate such a vhase as necessery.

Part 1I. M

The USSR will nm'ba‘bly have awilable active AI equipment at xu-'be.nd
in urknown :mm'bers, but with the mmbers nrobably restrictea by the rume
ber of aircra:ft and adequately trained mersomnel rather than by the
electronic gea.r. | Effective researsh on X=band megnetrons and hard-tube
modulatoré S.n the Soviet Zone of 'Gemaxlxy cuggest that vigomué efforte
are being made on airborno X=band raday, |

The USSR may have nassive Al equmnent in unknown tut hrge mabers,

The USSR will probably have IFF equiwment in overational use at
least equimient to the U. 8, Mc V IFP set.

The UBSRE mey _nrovida night ﬂghters with tail=warning equirment.

Part 11I. 1 May 1956 o .
The situation will be sﬁbatantial;;r the same as on 1 May 1953,
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APPENDIX A

1. Eresent Soviet Position in AL Bafar.

It 18 knowp that the USSR received a number (about 120) of VU,S, a.nd
Britiech AT rada-r pete on lend-lease, and in addition centured or libe:ated
an undstemined wumber of German end Jepenese sets. The former are listed
elsewhere, The latter comsist of tﬁe Lichienstein, Hevtuge and thezm
Zerret and Em réports heve identified the majority of the Sovie:l; redar
signale as eom_ﬂ.ng from sets of bofh oategories; Althoursh thie sit&ation
epplies le.rgeiy to Early Warning end G0, it is not unreasonsble to ex-
pect the Soviets to make Jjust ae vigorous use of foreign AX radar’sei‘:s
available to them. It is also probeble that initially the Soviets will
rely on U.S. and Britigh airborne gear even more than on foreign. ground.

. i:aaod and ghip=based equipment (almost ‘all of lntter so far identified turn
out to be U.S. or British) becamnse of the'llmitationa: i'n space, weight, end
power‘—- in ti’xe engineéring of which the U,5, ieta are ﬁrobab;y (aithough

- not certainly) more advanced than are the Russian sets at thé vresent time,
.whis leadership cannot be nresumed to contimue indefinitely, however, as
is hinted by the descrivtion of the Soviet 1IF et below.

Among the W and GOI eignals ere a mumber wiﬁch do not correspond to
eny U.S., British, German, or Jepenese setg known to be in Rugeian hands,

i These signalet ars spotted between 113 and 9375 Me/sec. This sumorts the
pasition Athat the Soﬂets do nrofduce some of their own radar gear, indeed
incinding X-band. These higher frequenciee (ome at S-band and one at X-band

, .
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potually detected) and the fact tha.t sone German Botterdanm blind-bombing
raders on S-band have been prodnced for the Soviets in Occunied Germany
elso sunport the prediction of aoctive airborne redar and the noaeibnity
of pative Russian AI radar under develovment, |

During the lset few nenthe of World wWar II, Soviet soldiers oceptured
by the Comens started to meks mmerous references to night fighters
equipped with AI radar. m: early equivment was of Soviet design, very
erude, and cpereted at only 200 Mo/eeec. It employnd sn anterma coneisting
of I quarter-wave dipoles, two }vertical‘and two horizontal, Lo‘béswitching
wae used, There is further scattered evidence all to the effect that the
Boﬂ.ets intend dperational use of Al redar: | there are reports that ﬁghtar
airoraft recently are fitted with airborme rader (o details given); more
1ntenlive night ﬂying at ﬁelds occunied by Sov&et fighters has been ob-
gerved. On the other hand, neither radomes nor ra.dar antennas have yet
been 1dent1ﬁed on the new Soviet fighters which have been seen so far by
our ébsemra.

Ro datails of any new Russian Al radar sete are known, alt-ough there
ie some information concerning the erade and o'bsolete 200 Mc/sec Bussian
~ edrborne eet elready mentioned.

I1. Eresent Soviet Pomition in IFF

A new Soviet IPP get, the SCB-3=(m), which 1s comparatively simnle,
small and compact, hés been observed, It uses a built-in dynamotor fure
nishing the G-c voltage and aleo to drive the freq:ueney-weeuing nechaniem,
much the game as in the U.8, Meric 111 II'F aet, The Soviet equitment, however,

«2s
aniiPp=fneEyr
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appaaﬁ to be 1/3 the size of our ﬂa&k III set. It consists of a 3-
tnuféamponam- asing either 2 6X7 tubss or 1 6E7 and 1 6L7 im tho'
rugﬁver portion, and 1 6L6 im the tmmitter.. The naxim froquency
awsep 4 65 to 35 Me/sec and tre minisum wae found to be 71.8 to 82.2

| Me/aec. The gwéep oocurs onoe mzy 2,5 sec. A £1ve-position rotary
switch furniches the eoding. !he map &nraticn 18 2.5 ssc, pulss width 12 ol

gee, sensitivity 5 mw, and the frequemcy is changed in accordance with &
Md eode. ' The antenne is similar to that used in the Britith
Mark 11 IFF systen, nsing a shunt feed to a horizantal portion of the
airoraft taill o,smm: the installation is thus hard %o identify beocsuse
of the a.'hsanco of notimhle ingnlsteors in the assembiy. These cets are
believed to he prodncad at & rate of several tundred per aw
There h 2 sugzestion of anaian 15F ot 13751350 ﬂb[aoc. from ome

signal interespt where the aignal had IFP characteristiod; also one at 1265

No/aeo. | »

The poseibility of the Bngsiens having an IFF set similer to the U.S.
Kark Y cones largely from the conviction in Copadn of K. ¥. Magerell of
dteslosing necretu to the USSR, Y¥e was known to have hed accees 4o data
on the U.S, Mark V IFF, 1t 1s lﬂmly therefore that the USSR ia either
developing cur Mark V set or one of thelir own with similar features.

Mot of our knowledze of Soviet tube-development efforts comes from

he exploitation of the Qberspreeyerke in the Soviet Zone of Gormany. The
pesk of the 0S4 tube-development affort lies at 3 om {X-band), vhere they

P
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are developing several low-power and medimm-péwer (30-60 kw) magnetrons.
One high power S-dand tube (1 Megewatt) 1s being daveloped, as well as
one 250-watt S-band tobs (tho htior probably for countermeasures). The
only E-band mogretrons under development are low-power tubes. Low-power
netal-coramic tubes end Kiystrons tm K- to I~ bands are also being
Seveloped. A further significant fact is that much effort ie being put
1:&9 doveloping the §Dz1 (;hard-tn‘oe' pulse na&lator) in spite of mairy
d1fficulties.’ This lsst tube sugzests stromgly efforts on airborme radar,
for, if space and weight uéro ne object, other means of modnlating ground
or ah;pbdrna sets wuld ,raadiiy bs employed.

hm indication of this slender evidence supported by other known

‘vesearch on FPI, test geéar, etoc., is that the Soviets gre making sérious

efforts to dsvelop airborne radar in the X-bend region. Such radar would
probably include Al | |
| g Soviete are known to have purchased surplus U.S, electronic gear,

‘sither direstly, or indirectly through prinmecipels of other matioms. It

4@ entirely ressopable to suppose that the USSR has mo lack of magnetrons,

either S-band or X-band, modnlators, TB-tubes, hardware, /otc.;, all of

which could have been readily turchased at low orices.

It 49 known that German ECM experts are working in the USSR and that
the Germans had adequate, well-dsveloped ECH gear from 15 ¥o/ses up to

‘S-band by the and of World War II. It mey be assuwned that this potentisl

1s at the disposel of the Soviets.

ondfn
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' The rapidity with which U.5, enrplus 2oK gear dlsappeared frem the

A surplns ealos market mokes it mlpieimly probtable that the USSR ob-

tamd !meh ol 1%,

Pasuive detection m well developed Yy the Germans and consequently
mst bo aspumed to be kndvn to the Bussians., The OGermans first homed oh

British blind-bombing radar in 1943, They developed gear to home onm tail-

varning redar, nevigational radar, bomding rader end EOM, The Corman
“ﬂcﬁdbétg' 80% was '&evoloped for homing onm the British tail»vam’ing sots
on 230 xe}uc. British tests of this set shoved that 1t was cspsble of
hon:ng 6: the bomber scréen, cuiting ont a siagle bomber, and compieting
the interseption. ,

There are a mmber of advantages to the Russians in enployln'g lagsive
Al. Ip the first pla\c‘, I¥? can be dispensed with, Then, too, the sets

'are lass costly in terms of manpower. The maziwwm range greatly exceeds

that of aotive Al, and may be 100-200 miles. Uhile a forwar-eector scan
reducos the poseibility of honiné on bombing or navigetionsl radar, the
opemtién of a tajil-warning radar qh the attacking bomber would still
allow homing and 1nteroaption by the eneny, A:tthou@ only bearing, not
range, 1s gim 'by paesive Al gots, the latter could eomi.vably Y8 ob-
tained by wrious tricks. ¥Yor exemple, the Germans used ”ﬂms' against

‘he HpS and HpX blin&sbombing radare, Since they knew the characteristies

of their radiation patterns {cosec?), the imterceptor climbed until re-
cepticn was loet, noted the altitnde, and them estimated the range. The
Soviets have data, Dy lend-leass or open pudliecation, on the i‘ollowiﬁs

i
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U.8, sirborne radaret

8CR 720 AX

SCR 7173 AsY

SOR 520 Al
. BOR 535 Al .
AB/APQ-13 Mind~bombing and Hevigational
AN/APS-15 n 8 " L
AN/APG-1 Al and 6L
AX/APG-2 AX
AR/APS-10 Hevigation
AN/APG-13 Tire Control

Technicsl publicsiions, nﬂ;.tary releases, and press have dovered
the details congeining fudotion, eiie, weight, wavelength, pesk pewer,
pulse repetition frequency, antemna size and gain, type of scan, bean
uidth. soan ‘zate, reselver smitiﬂty an& banmath. paxioom rangs,
nipimun acc'nraq. Tange aocuracy, and angular accuracy of alno:t all
equipment devsloped in Horld War II. The Soviets are thus ermed with
consideradble data, awlndin; the Mintta indication that we p:’tt the
veight of emphasis on %-tand (note Soviet emphasis on X-band tubss above).

No intelligence c&rremy cxists on possible Soviet gassiye AI.
The importance of the possibility, the tactics of radar silemce that would
Do imposed if the possibility beoeams a reality, emphasizes the nesd to
}stuﬁy farther this subject, Prom knouledge of the capabilities of Germans
‘working for the Bussisns, from the kuown ospabilities of the Russians
themselves, pagsive Al mast be comsidsred o distinet possidility,

The Soviets have tail-warning equipmemt of their own design, m-z,
operating probebly at 200 Me/ses; the observation was prodably of an ex-
perimental unit fitted te a T2 eiroraft., Tho charancteristics of this
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Wavelength -150 en

Pesk pover 600 watts
False vidth 1.5,mee
Palse repetition

Troquency 250 per sec
Effeotive range 1500 meters

"Dead some® 200 moters (at this renge,
. waraing note ceases to de
. intexrrupted and becomes a

w
Wetght wp pe o)
Anterna Yagi
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